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It is well known that people serve themselves more, not to mention eat more, when dining from larger bowls and plates
than from smaller ones. But what about the other visual qualities of the plateware? Does the colour, shape and finish also
influence a diner’s behaviour? How important are these extrinsic visual properties, or even the visual arrangement of the
elements on the plate itself, in terms of modulating a diner’s eating behaviours and experiences? At a time when so
much is known about the influence of the colour of individual food products on taste and flavour perception, and when
so many modernist restaurants are using an increasingly eclectic range of visual designs for their dishes, there has been
surprisingly little scientific research on how the more complex visual properties and arrangement of food presentations
may affect the diner. Below, we argue that the exploration of these effects constitutes the next natural step in an
increasingly fruitful interdisciplinary collaboration between chefs, psychologists, sensory scientists and designers. The most
important research questions, then, are to identify the kinds of effects that the presentation style has on the multisensory
consumption experiences and behaviours of diners, and to study the interactions between the different visual cues that
are provided. Taken together, the evidence reviewed here helps to emphasize the fact that getting both the plateware
and the plating right constitute surprisingly important components to sublimate the flavours of the food, in the
delivery and experience of a great meal.
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[cooking] is perpetually improving to satisfy them. (…)
it will become more scientific and more specific.”
Auguste Escoffier, in 1902 [1].Background
Much of the earlier research on the visual presentation of
food was conducted with quantities and specific health
concerns in mind, focusing on how the size of the plate
might influence how much people would serve themselves,
and how much they would eventually consume. It is only
recently that scientists - sometimes in collaboration with
chefs - have started to look at the more perceptual and
hedonic effects of the visual properties of the plateware,
such as its colour, shape and size.
Choosing the right format of plate for a specific dish
can be very important. For instance, the food should not* Correspondence: charles.spence@psy.ox.ac.uk
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unless otherwise stated.appear too crowded, but should instead convey the notion
that the portion size is adequate and not too measly. Many
other such principles might apply, which need to be inves-
tigated. The importance of conducting research on com-
plex food presentations and to include plateware is all the
more important nowadays as restaurant experience is
taking on an increasingly aesthetic character, as we stressed
in Part 1 of this manifesto. It is also important to note here
that research in this area remains relevant to the health
concerns that guided many of the initial studies conducted
on portion size, given the recent stress on mindful eating,
and on the quality of the experience present in dietetic
guidelines.
Crucially, the focus here on the effects of the complex
visual presentation of dishes of food will hopefully lead to
a better understanding of the highly diverse, and culturally
rich, practices that surround the human consumption of
food. Several studies, including a growing number of neu-
roimaging experiments, have highlighted the importance
of vision for our food behaviours (see [2], for a review),
and have stressed the primary importance of vision when
it comes to the selection of food. Researchers have alsoLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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physiological responses, such as salivation, changes in heart
rate and insulin levels [3-5], and emotional responses such
as a desire to eat [6], as well as setting-up cognitive expecta-
tions linked to our previous experiences and familiarity
with the food [7,8]. However, many of these results have
been based on studies in which people lying in the brain
scanner were shown pictures of edible versus inedible ob-
jects, and have little to say about the variations introduced
by the appearance of foods themselves, let alone by their
presentation. Will the same tart elicit a different neural
response when presented on different coloured plates, or
when presented in a different orientation? Will it elicit
some aesthetic response in the viewer, and can this be in-
dependent of previous experiences with the food? These
questions should open up a whole new range of studies
designed to investigate the physiological, emotional and
cognitive effects of these more fine-grained cues that are
characteristic of our ‘visually dominated’ food behaviours;
they should also enable psychophysical and neurological
studies to come closer to what is happening in real-world
environments.
Here, we wish to offer a review of the pioneering studies
conducted in this area, which all converge to suggest
variations in the visual presentation of food can indeed
exert an effect on our eating experiences. As expected,
when directing their attention to a culturally rich practice,
psychologists need to be aware of the range and complex-
ity of the underlying effects that may be at stake regarding
plateware, as we stress in this review; scientists also need
to be aware of the many layers of the object of their studies.
Plating does not stop with the choice of plate, but extends
to the complexity of the overall arrangement on the plate
and the interactions between the various visual attributes of
plateware. Background semantic and contextual aspects
that are inevitably associated with specific foods, dishes or
eating situations are also likely to introduce important
variability. What all of these challenges and the available
research clearly suggests, then, is that a proper under-
standing of plating and food presentation offers something
of a formidable opportunity to articulate the insights of a
varied range of disciplines and fields of research, and to
test them in the laboratory as well as in the restaurant
setting.
Review
The plate as a variable
On the size of the plate
It is now well known, at least by psychologists, that diners
are influenced by the size of the plateware, mostly when it
comes to calculating how much food to serve themselves
and/or how much they eventually consume [9]. Since early
in the last century the average size of plates has increased
by around 20% [10], as has the average waist size ofhumans [11]. In one influential study, Wansink et al. [12]
investigated the effect of the size of the bowl on people’s
food consumption at a social event. When the participants
in this study were given a larger bowl to eat from, they
served themselves over 50% more ice cream than those
given a much smaller bowl. Furthermore, since the partici-
pants nearly always finished their food (as is apparently
generally the case under self-serve conditions [13,14]),
those eating from a larger bowl ended up consuming far
more ice cream overalla.
Van Kleef et al. [15] obtained similar results when the
bowls that differed in size were the everyday containers
from which a pasta dish was served in the setting of a can-
teen. In this case, the difference in capacity was nearly
double (3.8 versus 6.8 L). Despite the fact that the diners’
individual plates were all of the same size (approximately
23 cm in diameter), those who served themselves from
the larger communal bowl ended up with 77% more pasta
and (perhaps unsurprisingly) felt more satiated than those
serving themselves from the smaller communal bowl.
Wansink and colleagues attempted to account for these
results in terms of the Ebbinghaus-Titchener size-contrast
illusion and/or the Delboeuf illusion [16,17]. In perhaps
the most well-known version of the former illusion, a
circle appears larger when surrounded by smaller circles
than another identical circle surrounded by bigger circles
(see Figure 1A). The latter illusion makes one think that,
of two identical circles, the one that happens to be sur-
rounded by a larger ring will look smaller than the other
one without a ring or else surrounded by a smaller ring
(see Figure 1B). Wansink and colleagues suggested that
such visual illusions may have caused a given amount
of food to be perceived as much smaller against the
background of a larger bowl, and as larger when presented
in a smaller bowl instead [14].
It is important to note that the effects of the size of the
plate on a diner’s consumption behaviour are somewhat
inconsistent. For instance, Rolls et al. [18] were unable to
find a significant difference between the diameter of the
plate (17, 22 or 26 cm) and the amount of food that was
consumed at a meal in three separate laboratory-based
studies. Remember here that Rolls et al. tested consump-
tion behaviour in the laboratory, whereas Wansink et al.
had their participants fill out questionnaires at a company
picnic (that is, at a real-world event), so the discrepancy
between the significant results reported by Wansink et al.
[12] and the null results reported by Rolls et al. may point
to the existence of important differences between people’s
food consumption behaviours when tested in the labora-
tory and those seen under more realistic dining conditions
[19]. Such differences should certainly always be kept
in mind when trying to generalize from the results of
laboratory-based psychological research through to pre-
dicting people’s real-world eating behaviours [20].
Figure 1 Representations of the (A) Ebbinghaus-Titchener size-contrast illusion and (B) Delboeuf illusion.
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relevance for people’s health, specifically in relation to
various quantitative approaches to eating. For example,
Rozin et al. [21] explained that one of the main reasons
for the so-called ‘French paradox’ stemmed from differ-
ences in portion size between France and the US. The
French remain slimmer than their North American
counterparts, and have a lower mortality rate from heart
disease, despite the fact that they eat meals containing a
higher proportion of saturated fat and consume less fat-
reduced foods than do Americans. The reason for this is
apparently that, in France, portion sizes are much
smaller in full-service restaurants, buffets and supermar-
kets. The same is apparently also true if one looks at es-
timated portion sizes based upon the recipes found in
cookbooks in the two countries.
These portion size studies have likely biased the direc-
tion of subsequent research in a way that should perhaps
be corrected. The focus on quantities consumed notably
leaves out other aspects of the eating experience, includ-
ing some that might be relevant in terms of health.
Could it not be the case that aesthetically arranged
smaller food portions lead to more mindful and consid-
ered eating? And might that not be expected to have an
influence on the perceived satiety, overall satisfaction
and total food intake at meal times? It is our contention
that these matters are definitely worth looking into (see
[22] for a more general review of the effects of portion
size). The focus on the illusory effects influencing the
visual evaluation of quantities also leaves out the pos-
sible crossmodal effects that can affect flavour percep-
tion, or other aspects of the experience. These two
missed elements are what we wish to explore below.
On the colour of the plate
Many chefs and cooks alike use white plates to showcase
their culinary offerings, though black is sometimes used
too. There are, of course, many other colours as well for
anyone who wants to spend their time perusing the
pages of the catering catalogues or the shelves of the kit-
chen stores. In his restaurant, Denis Martin [23] uses
charger plates (large flat dishes, placed under one’snormal plate, that are used primarily for decorative pur-
poses) presented in the primary colours (blue, red and
green, a different coloured plate for each diner) as the
base on which to place the different white dishes on
which the food will actually be served. Pushing the quest
for the right colour even further, and echoing the use of
plates as canvasses evoked in our previous paper [24],
modernist chefs like Sebastien Lepinoy (Executive Chef
at L’Atelier de Joel Robuchon) have noted that, ‘Colour is
important, so instead of having boring white plates, we
have a chef that comes in every morning to paint the
plates to match the dishes on the menu. The dishes
must catch the attention of the guest at first sight. It
must entice the appetite’ [25]. But where does this power
to entice come from - and which part of it has to do
with the coloured plate?
Until recently, all there was in terms of the choice of
coloured plates were intuitions and untested rules.
Some, like Lyman in his 1989 book on the psychology of
food [16], suggested, for instance, that purple grapes do
not look quite right when served from a blue plate.
Other popular beliefs include the notion that, ‘The color
brown is another dark color that tends to make people
not feel very hungry. Brown reminds people of food that
has been overdone or burnt. A few people might think
of homemade bread or other baked goods when looking
at the color brown, but for the most part this is a color
not associated with an increase in one’s appetite’ [26]. It
is, however, only over the last couple of years or so that
such anecdotal claims have been assessed empirically
(specifically that the colour of the plateware might exert
a significant impact on the appetite or even the taste or
flavour of whatever happens to be served from it).
For example, the participants in one laboratory study
had to sample sweet or salty popcorn from four differ-
ently coloured bowls: white, blue, green and red [27]b.
The salty popcorn was rated as tasting significantly
sweeter when taken from a blue or red bowl, while the
sweet popcorn was rated as tasting saltier when taken
from the blue bowl. Although these effects were pretty
small (averaging only a 4% change in participants’ re-
sponses for the food taken from the coloured bowl as
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still statistically significant. In another study that took
place in Ferran Adrià’s Alícia Foundation, a culinary
school and research institute situated near Barcelona,
Spain, Piqueras-Fiszman et al. [28] compared the taste
of a strawberry-flavoured mousse (of a homogenous
texture and colour) that was served on either a black or a
white plate. The dessert served from the white plate was
perceived as being 15% more intense, 10% sweeter and
was 10% more liked than exactly the same mousse when
served from a black (otherwise identical) plate. In this
case, the colour of the plate may have affected the per-
ceived colour of the food by means of the well-known
phenomenon of colour contrast. In the case of simultan-
eous colour contrast [29,30], an object seen in the fore-
ground appears to have a different colour (or contrast)
depending on the colour of the background [31,32]. This
explanation had already been offered intuitively by Lyman:
‘Simultaneous color contrast suggests that foods can be
arranged in combinations so that their colors are subtly
enhanced, subdued, or otherwise modified. Yellow scram-
bled eggs on a yellow plate will look paler because of con-
trast. Purple grapes will look less purple on a purple plate
and will look redder on a blue plate. A green salad will
look less green on a green plate than on a plate that has
no green in it. Red food on a blue plate will look more
orange. Broccoli served with red fish will make the fish
look redder, and slices of lime surrounding a grape mousse
will enhance the color of both’ ([16] p. 112).
Following this interpretation, the colour of the mousse
served in Piqueras-Fiszman et al.’s study may have ap-
peared more salient when set against the background
of the white plate than when served from the black
plate. Thus, the rated intensity of the food’s taste (that
is, its sweetness or saltiness) will presumably have been
influenced by its perceived colour saturation, which, in
turn, will have been influenced by the colour saturation
of the plate itself. Another possibility, coming from the
documented effects of colour saturation on smell intensity
[33], is that the contrast improved the olfactory compo-
nent of the food, and in this way affected the participants’
overall flavour appreciation (see [34] for a review).
That said, colour contrast cannot so easily be used to
explain the effects of coloured bowls reported by Harrar
et al. [27]. One reason for this is that the popcorn in this
study was eaten by hand and would therefore likely always
have been seen against a background of a constant colour
(the participant’s hand) just before being placed in their
mouth. However, an alternative possibility here is that the
effects reported by Harrar et al. constitute an example of
an effect known as ‘sensation transference’, whereby the
attributes of a product perceived via one sensory modality
can bias a consumer’s appraisal of the qualities of another
product as experienced in the same or different sensorymodalities. The transference here would be attributable to
the fact that red is typically associated with sweetness
whereas blue is more often associated with saltiness
[34-37]. The next question, then, is where exactly such
colour-taste associations may originate from in the first
place. We believe that the most likely explanation is that
consumers are simply attuned to the natural statistics of
the environment [36]; more importantly, perhaps, they can
be attuned to the regularities in packaging and product
colouring typically used in the supermarket [34,38,39].
More recently, Piqueras-Fiszman et al. [19] tested the
extent to which the colour of the plateware (again, black
and white plates were used) influenced the gustatory and
hedonic experiences of a complex food (desserts with
layers and decorations having different colours, textures,
tastes and flavours). Importantly, this study was performed
in an entirely naturalistic setting, the experimental res-
taurant at the Institut Paul Bocuse Research Centre, in
Lyon, France, under conditions that were as ecologically
valid as possible. The study used a between-participants
experimental design, and the diners were able to interact
and consume a three-course meal at their own pace. Over
the course of this two-week study, three different desserts
were served (see Figure 2). The results demonstrated that
the colour of the plateware exerted a significant influence
on people’s perception of the food, but that this effect var-
ied as a function of the type of dessert that was served.
Interestingly, the perceptual pattern for each dessert
was constant for each plate used. For all of the attributes
rated, including how appetizing the food was, its appear-
ance, colour intensity, flavour intensity and the partici-
pants’ overall liking, higher scores were obtained with the
same plate, for each of the desserts. However, these results
could not be accounted for solely in terms of contrast
effects, because it was the dessert that had a darker
brownish hue that participants rated more highly when
served on the black plate (the other two desserts, which
were red and creamy in colour, were rated as looking
more delicious when served from the white plate). It
could be that the desserts simply looked better (that is,
more visually appealing) on a plate of a certain colour,
and that this visual appraisal of the overall offering was
what produced a halo effect on the other scores generated
by the diners [40,41]. In conclusion, although explanations
for the fact that the colour of the plate impacts taste and
flavour perception have not yet been fully elucidated, the
results of a growing number of laboratory and restaurant
studies now demonstrate that the colour of the plate has
more than a decorative role and could be chosen for more
functional reasonsc. It is our hope that such results will
hopefully make innovative chefs, and those working in
catering, think more carefully about the colour of their
plateware and its potential effects on their customers’ per-
ception of taste and flavour.
Figure 2 Desserts served on different coloured plates at the Institut Paul Bocuse Research Centre in the study by Piqueras-Fiszman et al. [19].
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Plates differ by more than one parameter. Besides colour,
plates also present a variety of shapes. Certain restaurants
use a wide range of eye-shaped, triangular and rectangular
plates which they try to match to the food. Matching the
shape of a plate to the dish may seem too fancy for many
diners, and as yet there is surprisingly little research on
the topic of the shape of the plateware on people’s percep-
tion of the food that is served from it.
In one of the first studies to have provided results that
are potentially relevant here, Gal et al. [42] reported that
people (over 200 university students) rated cheese as
tasting significantly sharper (by around 10%) after having
been made to stare at jagged shapes (as opposed to staring
at rounded shapes. While it is important to bear in mind
that such results come from a highly contrived laboratory
study, they nevertheless hint at the potential impact that
the angularity of the plateware might have on taste and
flavour perception. Piqueras-Fiszman et al. [28] went on
to investigate whether the shape of the plate itself might
similarly influence people’s taste/flavour perception (see
Figure 3). However, these researchers failed to find any
effect of the shape of the plateware on the taste of a
strawberry-flavoured mousse. The plates used in their study
were square, round and triangular. By contrast, Simner re-
ported that eating food from a round versus star-shaped
plate can exert a small but nonetheless significant effect on
the perceived sharpness of the food (see also [43-45]).
So, what might explain the inconsistency in the results
reported between these latter two studies? It would seemFigure 3 The strawberry-flavoured mousse served from square, roundthat the most likely explanation relates to the fact that
Simner and colleagues used a star-shaped plate (with five
points), whereas Piqueras-Fiszman et al. [28] used tri-
angular and square plates (three and four points), with
fairly rounded corners at that. Thus, the angularity of the
plateware differed somewhat between these two studies.
It may well be that really angular plateware is needed to
emphasize the sharpness of the taste of a dish. Perhaps
equally important, though, is the fact that the mousse in
Piqueras-Fiszman et al.’s study was formed into an angu-
lar pyramid on the plate, and hence it is conceivable that
the angularity of the food (seen in the foreground) may
have overridden the angularity or roundness of the plate
itself (which may have faded into the background of the
diner’s mind; see Figure 3). Such a contrast between the
shape of the food and the shape of the plateware is a com-
mon feature of Japanese cuisine. According to Yang [25],
‘When selecting tableware, a law of opposites is employed.
If the food is round in shape, then a square or long,
narrow flat dish is used.’ Here it is certainly possible to
wonder how shapes suggested during the eating experi-
ence (the plate or other items placed on the dining table)
might be transferred to the sensory-discriminative terms
that a diner uses to describe the food that they are eating
[35]. That said, it should also be borne in mind that
certain food attributes (such as their perceived sharpness,
as in the case of cheese) may be more susceptible to being
modified by the shape of the plate than are other attri-
butes [46,47]. Remember that sharpness is fundamentally
a tactile property. However, the term sharp is now usedand triangular plates in the study by Piqueras-Fiszman et al. [28].
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taste or flavour attributes [49]. It is therefore possible that
this term may be more likely to exhibit sensation trans-
ference effects when used to describe specific foodstuffs.
According to this argument, taste terms that have primar-
ily only ever been used to describe gustatory qualities (for
example, saltiness) may be less susceptible to the effects of
sensation transference from the shape qualities of the
plateware.
On the material and other properties of the plate
The material properties of the plateware (or cutlery) bring
additional cultural effects into the picture; certainly no
one expects to eat from a porcelain plate in a fast-food
joint or on an aircraft (unless a regular business-class
traveller), just as no one would expect to be served
from a plastic or paper plate in a smart restaurant. Silver-
ware, although it is not a common material nowadays, has
always been associated with high quality plateware, an
association that we have from our ancestors. Back in
the first century, in his book Cookery and Dining in
Imperial Rome, Apicius suggested as a plating tip for
his Apician Dish (number 141), ‘an expensive silver platter
would enhance the appearance of this dish materially’
[50]. Today, a silver or gold finish charger plate might be
used as part of the tableware and convey that touch of
luxury and sophistication to the guests (although one
does not tend to see them anymore, unless dining in a
more traditional and elegant restaurant). But just what
effect does serving on one plate or the other have on a
diner’s perception of the food? Although this is still a
matter awaiting some serious scientific research, one
can find some examples where a sense of luxury has
been conveyed by means of shiny stainless steel sheets
that have been thoughtfully shaped for elBulli [51]. We
would not be surprised to find that the same food served
on plastic plates, as compared to porcelain or metallic
plates, would be perceived as being of lesser quality.
Besides cultural and semantic associations, the material
properties of plates, and even more of cutlery, stress the
need of a division between visual and non-visual prop-
erties. The expectations of different weights for plastic
versus silver spoons, for instance, might already trigger
the association between weight and quality noticed
elsewhere [52,53]. This association between heaviness and
importance or prestige, in turn, might be a ‘metaphor we
live by’ [54]. Alternatively, it may rely on regularities picked
up from the environment (namely that, at equal volume,
heavier substances have a higher density and hence likely
have a more nutritious content).
Interim summary
We have seen that the parameters of the conventional
(traditional) plates, such as their size, shape, colour andmaterial, have an important role in shaping our percep-
tion of the food, and on how much we serve ourselves,
not to mention how much we eat. There is a growing
body of laboratory-based research demonstrating the
profound effect that plateware has, not only in terms of
how much people enjoy that what they eat, but also on
the sensory-discriminative attributes of the food. However,
we might also point out here that, to date, only a few
studies have ventured out into naturalistic settings (that
is outside of the laboratory; see [19], for one of the few
examples). Hence, it would be helpful to see more re-
search being conducted in experimental restaurants, in
arty pop-up venues, in cookery schools, and at the ever
more popular class of ‘science and gastronomy’ events
to help understand just how generalizable and robust
some of these findings really are outside of a laboratory
setting. Nevertheless, there is hopefully already enough
evidence to convince the chef or adventurous home cook
who believes that taste resides solely in the ingredients
that he or she works with that there is much more to fla-
vour, and to multisensory dining experiences, than simply
what enters the mouth.Extending the complexity: from plate to plating
Food presentation retains some characteristics of an art,
mainly the complexity of the choices and dimensions
involved behind the seemingly intuitive way in which
the final result is obtained. In what follows, we consider
several essential aspects to a proper understanding of the
underlying complexity, and outline ways to study them
experimentally.Choosing the right plate: size, colour, material and
shape together
While the studies reviewed in the last section have tended
to vary a single attribute at a time (that is, the colour of
the plate or the shape of the plate), in the future it will be-
come increasingly important to vary a number of factors
regarding the plateware at the same time to see how they
interact. One step in this direction comes from a recent
experiment conducted by Stewart and Goss [55]. They
had their participants taste a cheesecake from a black or
white plate that could be either round or square. The
participants rated the dessert as 20% sweeter when tasted
off the round white plate than off any of the other three
plates. The effects of the plateware on flavour intensity
were even more dramatic (30% higher when served off the
round white plate than when served from any of the other
plates). Taken together, the results of several studies now
support the conclusion that one of the best ways in which
to keep the calorie count down while keeping our expec-
tations fulfilled may well be to serve the food on a round
white plate.
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shape and colour of the plateware and its impact on the
diner. Excepting some restaurant experiences, we mostly
eat from round white plates. In this research, it seems
possible that higher values might be given by diners to
the foods presented on white (conventional) plates simply
because that is the colour that most western diners will be
more familiar with (note here the literature showing that
familiarity very often breeds liking - as in the mere expos-
ure effect [56]).
Arranging food on the plate: on the visual composition
of a dish
Besides the support for the food (namely the plateware),
it is important to consider how the food itself is placed on
the plate. This is a topic that has seemingly been neglected
by sensory scientists over the last few decades (for example,
the topic does not merit a single mention in the more
than 350 pages of Meiselman’s volume Dimensions of the
Meal [57]).
The various aspects of visual composition include, for
example, the colour of the food or elements of the dish,
the visual texture of the components and their combination
(also important but little studied), the shape of the individ-
ual components, and the higher-order spatial arrangement
of the various elements. Even the number of items on the
plate (odd versus even) can potentially make a difference
to a diner’s impression of a dish. Up until very recently,
however, no one had explored this topic in any detail. Re-
searchers are now just beginning to conduct some intri-
guing studies that are starting to address the impact of the
layout of the elements in a dish on people’s responses to
it. Interestingly, the framing of these experiments shows
just how many different routes and hypotheses research
can take when it comes to understanding the principles of
plating.
For instance, Reisfelt et al. [58] investigated prefer-
ences for variations of a visually presented convenience
meal among a large group of Danish consumers in a
computer-based study carried out in Danish malls. These
researchers used a discrete choice experimental design in
which people were shown different series of eight photos,
consisting of combinations of variations on a meal, defined
in the following way: dish (modern or traditional); vegeta-
bles (root mix or wok mix); meat (slices or whole pieces of
tenderloin pork); sauce (either present or absent); and herbs
(dishes either with or without a parsley garnish). The re-
spondents had to select the meal that they preferred, the
dish they would choose second, and their least favourite
dish. Perhaps the most relevant variable in the context of
the present article is the first one. The modern dish was
selected significantly more often than the traditional dish,
with women preferring the modern variant more than the
men. Additionally, a preference for the traditional versionof the dish was positively correlated with age, with the eld-
erly participants preferring this option more than the
younger participants. These results seem to suggest
that preferences for plating come from previous experi-
ence - and a possible comparison with the canonical or
prototypical look of a certain dish. Here it would be
interesting to understand how these prototypes are
shaped, and the influence that semantic expectations have
on the evaluation of the plated food coming to the table -
what counts as a good plating of a dish announced as, say,
‘éclair au chocolat’, might be different from what counts as
a good plating for a dish made up of the same ingredients,
but presented under a different name (for example, either
one that might be familiar to the diner, like ‘religieuse au
chocolat’, or else novel).
A different set of hypotheses can, however, be applied
to plating, looking this time at more general aesthetic
principles of harmony. Following the study of aesthetics
for visual arts, the idea is that people’s judgments or reac-
tions are guided by general principles of visual harmony,
which are variously analysed to include movement, unity,
variety, balance, rhythm, emphasis, contrast, proportion
and pattern [59-61]. The interest here for chefs is that
these principles do not depend on background expectations
set up by previous experiences with a dish, and explain why
a novel arrangement appeals to consumers or not.
The development of an experimental aesthetics of food
composition is here a promising line of research, though
one that is still in its infancy. At this point, we want to
offer some first food for thought regarding this new
direction of study. First is a note of caution. Nothing
proves that food composition really follows the rules of
aesthetics - at least in a way that can be experimentally
measured and lead to a difference in appetite, satiety or
judgment. After all, there is a long tradition in aesthetics
of excluding eating experiences (as well as drinking ones,
see Kant [62] and Smith [63] for a discussion) because
they appeal mostly to appetite and pleasure, and not to
the disinterested appreciation of their visual (and non-
edible) properties.
Zellner and colleagues [64] have, for instance, studied
whether balance and complexity in the presentation of
food on a plate would affect the attractiveness of the visual
presentation. In addition, the willingness of the participants
(68 undergraduates) to try the food, and their liking for it,
was also measured under four different conditions of visual
presentation (monochrome-balanced, coloured-balanced,
monochrome-unbalanced, and coloured-unbalanced; see
Figure 4). The food consisted of four slices of water
chestnuts and four lines and a dot of tahini. Although
the addition of colour increased the participants’ rating
of the attractiveness of the balanced food presentation, it
had no effect on their rating of the unbalanced presenta-
tion. The participants expressed a greater willingness to try
Figure 4 The balanced and unbalanced plate arrangements utilized by Zellner et al. [64]. In the coloured presentations, the lines of tahini
were green and the dots were red. (Figure copyright Zellner et al. 2010 [64]).
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presentations, but there was no effect of colour or balance
on people’s overall liking of the flavour of the food itself. So,
while manipulating the colour and balance in a dish may
affect how attractive it is rated as being, Zellner et al.’s
results suggest that it does not necessarily alter how
much people like the flavour of the food.
However, when Zellner et al. extended this research in
a subsequent study [65] with dishes composed of lettuce,
carrots, tomatoes and hummus (note that the colour ma-
nipulation in their earlier study was achieved by artificially
colouring the tahini), they observed that even though their
participants did not report different attractiveness ratings
for the two presentations (again balanced and unbalanced)
as they had in the earlier study, the hummus from the
more balanced presentation was liked more than that
from the less balanced presentation. In a second experi-
ment (part of the same study), these researchers found
that chicken salad placed in a messy arrangement in the
centre of a lettuce salad was liked more than when the
chicken salad was moulded as a half sphere in the centre of
the salad; consequently, Zellner and colleagues concluded
that their results on participants’ liking probably had more
to do with the degree of neatness than with the degree
of balance of the food on the plate. The connection with
concerns for food purity, studied by anthropologists,
might here raise an interesting set of questions, which we
hope to see pursued in the near future [66].
Of course, it could be argued that complexity depends
on much more than merely just the variety of colour
that happens to be present in a dish. It also depends on
the size of the elements, the variation in colour, the
number of products, the familiarity of the person with
those products, and the mix of products or elements
that are involved. Mielby and colleagues examined the
relationship between people’s visual preferences and the
perceived complexity of vegetables, fruits, and combined
mixtures of fruits and vegetables [67]. Confirming previousresults [68], these researchers observed strong correlations
between designed collative properties and perceived com-
plexity. Inverted U-shaped relationships between visual
preference and perceived complexity were documented
for both the vegetable and fruit mixes. However, no such
effect was observed for the combined fruit and vegetable
plates, perhaps because from the start they were already
seen as being quite complex. So, the take-home message
here is not to allow the visual composition of the elements
to become too simple nor too complex if you want a dish
to be successful (or, at least, to be visually appealing)d.
The prospect of uncovering aesthetic principles of
food composition should probably also look at ways in
which the balance between visual elements can echo the
balance between flavours, a notion also under-investigated
by sensory scientists. As stressed by certain chefs, ‘Culinary
creation begins with taste - shape only comes as a result.
Visual and taste balance are inseparable’ (Philippe Jousse,
former chef at Restaurant Alain Chapel, pers. comm.,
August 2013). And while the majority of the research
(at least in recent years) has tended to focus on two-
dimensional representations of the visual arrangement
of the food on the plate, it is worth remembering that
the early work on the aesthetics of plating, for instance,
by Carême and his ilk [69,70], was very much about the
vertical arrangement of food. The aesthetic of plating in
this respect might be closer to the aesthetics of architec-
ture than of plating.
We would like to argue that those working in the food
sector can apply theories from the psychology of aesthetics
to make food products more visually appealing, thereby
positively affecting a diner’s food perception (and, on
occasion, influencing the food choices that they make).
According to Berlyne’s collative motivation model [68],
based on an analysis of people’s responses to visual illus-
trations, there is a bell-shaped relationship between he-
donic appreciation and the arousal potential of a given
work of art or visual pattern. Collative properties such as
Figure 5 Salad with a taste of Kandinsky. An experimental dish
arranged as one of Kandinsky’s paintings. From [76]. Image credit:
C. Michel and Comes Cake.
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arousal property of a work of art. Visual patterns with
a low arousal potential - and, therefore, low levels of
perceived collative properties - are simply not stimu-
lating enough. As a consequence, they may leave the
observer feeling indifferent. Patterns with very high
arousal potential - and thus high levels of perceived
collative properties - may be too difficult to grasp and
hence considered unpleasant. The preferred patterns, then,
are considered to be those with an arousal potential at a
medium level, leading to the inverted U-shaped relationship
between hedonic appreciation and arousal potential (see
also [71,72] on the dimensionality of visual complexity,
interestingness and pleasantness). Another point of view
suggests that people experience some kind of reward when
processing visually complex stimuli [73].
At the Crossmodal Research Laboratory in Oxford, we
have been investigating the impact of more complex
arrangements of food. In particular, we were interested
in knowing whether dishes in which the food is displayed
to mimic an artist’s works would be appreciated more
than when the elements were arranged in a much more
standard manner. Inspired by the work of Kandinsky,
author and chef Charles Michel developed an edible copy
of one of the artist’s paintings (Painting number 201; also
called Panel for Edwin R. Campbell No. 4 [74]) with
vegetables, sauces and purées, served on a small canvas
(Figure 5). The artistic arrangement of the elements in
the dish was compared to a situation in which the very
same ingredients were arranged as in a common tossed
salad. In another condition, the 17 elements that went
into making the salad were arranged side-by-side in a neat
but non-artistic manner. The participants filled out
pencil-and-paper questionnaires both before eating the
food and after having finished the dish. The items in
the questionnaire were designed to evaluate people’s
expectations and actual sensory and emotional experience
of the dish. The Kandinsky-inspired artistic presentation
resulted in the food being rated as more artistic (as
expected). More importantly, though, the dish was signifi-
cantly more liked than both of the other two presentations
(a difference of around 36%). While the participants’ per-
ceptions of the basic tastes of bitterness, sweetness, salti-
ness and sourness were unaffected by the plating condition,
the food arranged in the art-inspired condition was rated as
more than 29% tastier overalle [2]. These results suggest
that, assuming that there is nothing too unpalatable on the
plate when they eventually come to taste it, the diner’s
hedonic and sensory perception will largely be determined
by the expectations that the diner has [75].
Individuals around the table
Another difficulty that awaits scientists and chefs alike in
this area may come from the existence of some importantindividual differences in the response of diners to various
styles of plating. Two obvious factors are cross-cultural
differences and individual differences in a diner’s sensitiv-
ity to visual aesthetics. There would seem to be no reason,
a priori, why one should expect that what looks nice to a
North American diner would necessarily appeal equally to
an Italian or Japanese diner. Zampollo et al. [76] recently
addressed this question. The results of their intriguing
research revealed that across these three countries, there
were consistent preferences in terms of the number of col-
ours on the plate (three), the number of components on
the plate (three to four) and how full the plate should ap-
pear (nearly empty versus crowded, as they put it). Where
cross-cultural differences were apparent was in terms of
how the diners in the different countries thought the
items should be organized on the plate, where the main
item should appear, and the degree of casualness or
organization of the presentation.
Of course, it could be that diners’ responses to a plate
of food depend on how sensitive they are to visual aes-
thetics generally. So, if these participants had been tested
for this trait (using the VAST [77]; a test that is normally
applied in the assessment of visual art), and the results
for visual aesthetic sensitivity and flavour appreciation
for artistically presented meals were found to be highly
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could extend to the sense of taste (that is, those who score
more highly would likely appreciate the dish more when it
is presented in a balanced manner; cross-reference [78]).
Should such a correlation be found, much of the prelimin-
ary research on the design of new dishes could presumably
then be conducted over the internet, perhaps using digitally
modified images - a kind of virtual prototyping, but this
time applied to the world of gastronomy [79-81]. Further-
more, here one perhaps also needs to consider the colour
of the lighting in the restaurant. Indeed, the temperature,
intensity and type of illumination can all be expected to
exert some influence on the perceived colour of the plate,
the food placed on it, and on the atmosphere, and hence
on the flavour of the food itself, not to mention on the
mood of the guests.
The sensory dimensions of the plate might be the central
part of our experience of eating (and the main focus of our
attention), but it is certainly not the only one. Concentric
to the dish, how the table is arranged can be considered as
a wider frame for the plate. In addition, food rarely
comes to the table without a simultaneous verbal descrip-
tion, often orientating and biasing the diner’s perception.
Then the atmospherics surrounding the table (and its
many variables), and the social context all play a role on
our behaviours, and how enjoyable and healthy the food
finally is.
Conclusions
Although the deliciousness and healthiness of foods depend
substantially on the skilled palates, sensitivity and responsi-
bility of the individuals delivering them, the results of
the various research studies that have been reviewed
here clearly demonstrate that the plateware can contrib-
ute to the diners’ health and overall multisensory eating
experience.
Both the interactions between presentation and dishes,
and how these elements combine with the rest of the res-
taurant environment are topics that are rapidly becoming
better understood, and are certainly fascinating to study.
Further investigation may try to understand how our
attention is modulated depending on the food display,
getting to know more about the eye’s path through the
dish, and how that influences the flavour journey the
diner will travel could certainly open up new creative
processes in the chef ’s mind. A better understanding of
the relationship between the aesthetic of food displays and
the main principles of harmony in art could also give light
to exciting new approaches.
As was stressed in the first part of the manifesto, the
aestheticization of food and eating experiences develops
out of a concern for finer combinations of flavours.
Certainly, in the quest for those finer recipes, the eye can,
as much as the palate, suggest new associations.Endnotes
aHere, of course, one might also wonder what happens
when the diner does not manage to finish all their food.
Is the amount of waste also correlated positively with
the size of the plate?
bIt is important to underscore the fact that the texture
and material from which the plate is made may also
exert an influence on the visual appearance of the overall
dish: a textured plate (incorporating shading and distinct-
ive shapes) may give rise to more complex patterns of col-
ours. Different materials and coatings (for example, shiny
versus matt) might also be expected to change certain
characteristics of the colour. Controlling for these add-
itional aspects is certainly a challenge for the comparability
and generalization of the few scientific studies that have
now started to appear where the differences induced by
changing the colour of the plate or container in which the
same food or dish is presented have been studied.
cPotentially worrying here is the observation that those
patients who require special nutritional attention in UK
hospitals are normally given their meals from a red tray
so that the nurses and health assistants can easily iden-
tify them [82]. We are unaware of whether anyone has
actually studied the effect that being served food from a
red tray may have on patients’ eating behaviours (see
[83] for the negative consequences of red on people’s
eating behaviours). Certainly, choosing the colour of a
patient’s dish and tray is a decision that really ought not
to be left to chance.
dOf course, the degree of complexity that is acceptable
in a dish may vary depending on the context in which
it is served (for example, the mess canteen versus a
Michelin-starred restaurant).
eIt is also important to note that mixed culinary elements
on a plate can merge to create new flavours. In this sense,
the way in which a dish can be arranged may, in fact, lead
them to have different flavours (physically - as opposed to
any effect that they have due to the psychological impact
the different display can have).
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